In the previous paper, in which the actions of purine compounds on the cholinergic nerves were investigated in guinea-pig ileum, we reported that only adenosine derivatives reduced the electrically induced acetylcholine (ACh) release from the nerves, the most potent being adenosine, and in addition that the effect was selectively antagonized by xanthine derivatives such as theophylline and enhanced by dipyridamole and hexobendine (1) . Also, observed was a progressive decline of amplitude of the contractile response, namely a development of tachyphylaxis, when the ileal longitudinal muscle was electrically stimulated by 30 Hz for 10 sec at 1 min intervals. The develop ment of tachyphylaxis was significantly prevented by theophylline and accelerated by dipyridamole (2) . From these results and radioisotope experiments of 3H-adenosine release from nerve elements in guinea-pig ileum, it has been suggested that the tachy phylaxis may be closely associated with release of endogenous adenine derivatives, presumably adenosine, and such findings led to the hypothesis that adenosine may function as a physiological modulator in a feedback system which regulates the release of ACh caused by nerve stimulation in guinea-pig ileum.
Call plays an important role in the excitation-releasing coupling in nerve endings (3). It has been reported that adenosine may inhibit Call influx in guinea-pig atrial muscle (4). Recently, Hollins and Stone (5) postulated that the inhibitory effect of adenosine on GABA release from slices of rat cerebral cortex results from interference with Call influx or availability within the nerve terminals. We investigated the role of extracellular Call on the inhibitory effect of adenosine on the cholinergic nerve in guinea-pig ileum and our data are reported herein.
The experiments were carried out on ileal longitudinal muscle strips of male guinea pigs weighing 300-500 g. These strips were prepared according to the method of Paton and Vizi (6), and set up in an organ bath (10 ml capacity) containing Tyrode solution at 37'C bubbled with a mixture of 95% 02 and 5% C02. Electrical stimulation (frequency: 0.1 Hz, duration: 0.4 msec, voltage: 15 V) was carried out as described previously (7). The initial resting tension of the strip was adjusted to 0.5 g and 60 min was allowed for equilibration before the start of experiments.
Electrically induced twitch response was recorded isometrically on a recticorder (Nihon Koden, RJG-3024) with a force-displacement transducer (Nihon Koden, TB-611 T). To examine the influence of extracellular Call concentration on the inhibitory effects of adenosine, the Ca 21 concentration in the Tyrode solution was varied at 0.9 mM (low Call), 1.8 mM (normal Call) and 3.6 mM (high Ca"). Figure 1 shows the influence of Call concentrations on the twitch response in the guinea-pig ileum. The amplitude of twitch contraction was slightly decreased in low Call and increased in high Call in comparison with that in normal Call. However, changing the Call concentration in the bath had no effect on the ACh-induced contraction. These results suggested that the change in Call concentration (0.9-3.6 mM) had a slight influence on the cholinergic nerve endings, but not on the smooth muscle. Adenosine (0.1-10 fM) produced a dose-dependent depression of the twitch contraction, and the effect of adenosine was enhanced in low
Call concentration and reduced in high Call concentration (Fig. 1) . As shown in Fig. 2 , the dose-depression curve for adenosine shifted to the left in low Call concentrations and to the right in high Call concentrations, but the maximal effect of adenosine was not affected by the concentrations Ca2+ The pD2 value for adenosine was significantly increased in low Call and decreased in high Ca 21 (pD2 for adenosine: Control (1.8 mM Ca2+), 5.64+0.04; 0.9 mM Call, 6.21 ±0.07; 3.6 mM Ca 2+, 5.07+0.12,). Since morphine depresses the twitch contraction through the inhibition of ACh release, the influence of Cal' concentration in Tyrode solution was varied at 0.9 mM, 1.8 mM and 3.6 mM. Call concentration on the inhibitory effect of morphine was examined. The dose depression curve for morphine was also shifted to the left in low Call and to the right in high Call. The pD2 value for morphine was significantly increased in low Ca 2+ and decreased in high Call (pD2 for morphine: Control (1.8 mM Ca 2+), 7.24±0.1 2; 0.9 mM Ca2+, 7.72±0.09; 3.6 mM Ca2+ 6.50±0.1 9,). It has been reported that the effect of adenosine was competitively an tagonized by theophylline in normal Ca 21 medium while the effect of morphine was not (1) . The effect of theophylline on adenosine and morphine induced inhibition in 0.9 mM Ca 21 medium was then examined. Theophylline (10 tiM) reversed to the right the dose-depression curve for adenosine which was shifted to the left in low Ca 2+ medium, but had no effect on the curve for morphine.
The present study shows the significance of Ca 2+ on the adenosine-induced depression of twitch response. The effect of adenosine is dependent on the concentration of Ca 2+ in the medium as well as morphine, i.e. these inhibitory effects were enhanced in low Ca 21 and reduced in high Ca 2+. Recent reports indicated that morphine, in rat brain, decreased intracellular Ca 2+ levels (8, 9). In addition, in the guinea-pig ileum, mor phine-induced depression of twitch response may be due to influence the movements of Ca 2+ (10, 11). Thus, the inhibitory effect of adenosine on ACh release may result from inhibition of Ca 21 influx or interference with Call availability in the intramural cholinergic nerves, as is the case with morphine. However, adenosine acts pre sumably through specific receptor sites which are different from morphine related sites, since theophylline antagonized the effects of adenosine, but not those of morphine. 
